Synthesis, spectroscopic, physicochemical properties and binding site analysis of 4-(1H-phenanthro[9,10-d]-imidazol-2-yl)-benzaldehyde fluorescent probe for imaging in cell biology: Experimental and theoretical study.
In this study, the 4-(1H-phenanthro[9,10-d]-imidazol-2-yl)-benzaldehyde (PB1) was investigated as a fluorescent dye. For this reason, the spectroscopic properties in different solvents were thoroughly studied. The experimental data were supported by quantum-chemical calculations using density functional theory. Measurements and theoretical calculations showed that PB1 dye is characterized by the non-monotonic solvatochromism, strongly polar charge transfer excited state, large Stokes' shift, high fluorescence quantum yield and high fluorescence lifetime. Simulations using AutoDock presented in this study, showed that after conjugation with Concanavalin A in the active site with LYS116, the PB1 possesses the highest probability of binding affinity. The interaction between the PB1 dye and the Concanavalin A lectin has been investigated by circular dichroism spectroscopy. Conventional fluorescence microscopy imaging of Candida albicans and Yarrowia lipolytica cells, incubated with the PB1-Concanavalin A, was demonstrated. Results show that the PB1 dye is a photostable low molecular weight fluorescent probe, which emits a blue fluorescence. The results of this study have implications for designing PB1-protein conjugate as a valuable alternative to commercial probes designed for cellular labeling in biological and biomedical research. Calculated LogP value together with LogBCF show that PB1-protein conjugate is a valuable alternative to commercial probes designed for cellular labeling in biological and biomedical research.